33. Uh 1 j cell id no 5 wh , < 1 coding ssqae os 
comprises > I s | cotide sequenc for ID NO: 24 

54 . The plant cell of claim S2 former comprising in m genome a fifth 
DNA construct comprising a promoter that drives expression in a plant ceil operably 

e. wherein said fit . msmtx encode? m 
NADU kinase or an NAD" kinase and said fifth coding sequence is operably linked to 
a nucleotide sequence encoding a pcroxbome-targetmg signal. 

55 . the plant cell of claim 54, wherein said fifth coding sequence 
comprises at feast a portion of a nucleoside sequence selected from the group 
consisting of SEQ ID NOs: 25-27. 

5< V int c* eoei yn nlpul I » do po no o kano&te 
In its peroxisomes, said plant cell comprising > n m genome: 

a stably integrated first DNA con-mac! comprising a promoter that 
drives expression in a plant cell operably linked to a first coding sequence, wherein 
said first coding sequence encodes a poiybydroxyalbmoatc synthase and is opetably 
linked to a nucleotide sequence encoding a peroxisome-targetl ng signal; 

a stably .integrated second DNA construct comprising a promoter that 
drives expression in a plant ceil operably linked to a second coding sequence, wherein 
said second coding sequence encodes an neetyl-CoA; acetyl transferase and. is 
Operably linked to a nucleotide sequence enta -t ox! sum target! n signal; and 

a stably integrated third DNA construct comprising- a promoter that 
drives expression In a plant cell operably linked to a third coding sequence, wherein 
i i to a nucl s }uenee encodio j 

son eta m I said third coding se s ted from the group 

consisting of: 

(a) a nucleotide sequence encoding a 3-ketoacyl-CoA reductase 
tfeat Is cap; bh v N \DH ; 

(b) a nucleotide sequence set forth i» SEQ ID NO: 3; 
(c> am. ah qu o ei ford i S Q ID NO 22 



(d) the nucleotide sequence set forth in SEQ ID NO; 1 ; 

(e) a nucleotide sequence encoding ,u M\> aipioiem-2, 

wherein dehydratase activity of said multifunctional protetn 
feas been dimiMted; and 

5 (0 the nucleoside sequence set forth In SEQ ID NO; 6, 

5?. The plant eels of claim .56, wherein said second coding sequence 
comprises at least a portioned' the nucleoside sequence set forth in SEQ ID NO: 24. 

10 58, A plant cell genetically manipulated for the syndesis in its 

peroxisomes of at least one intermediate molecule n poiyhydroxyaJkanowe synthesis, 

ud > > ! ei me at least one st rt} incorporated D'NA 

construct comprising a coding sequence tor an enzyme involved in the synthesis of 
said intermediate molecule, said coding sequence operably Jinked to a promoter that 

35 drives expression in a plant cell and to a nucleo tde sequence ene< hue a peroxisotne- 
iargetiag .signal, wherein said coding sequence is selected from the group eomisnng 
of: 

(a) a nucleotide sequence encoding a 2-enovhCoA hydratase that 
is capable of catalyzing the synthesis of 

20 Rfo.fold^roxyaeyECoA ; 

(b) a nucleotide sequence set fbfd in SEQ ID NOt 2 1 ; 

(c) a nucleotide sequence comprising the 2-enoyi-CoA hydratase 
domain of a multifunctional prolem-2. 

id) a nucleotide sequence .set forth in SEQ ID NO: 4; 
"> 5 (e) a nucleotide sequence set forth in SEQ ID NO: 1 ; 

(}) a nucleotide sequence encoding a multifunctional protein-2, 
wherein the dehydrogenase activity of said multifunctional 
protein has heen eliminated; and 
(g> a nucleotide sequence encoding a 3-kcteacyi~CoA reductase 
0 that is capable of utilizing NADU: 

(h) a nucleotide sequence set i > t m SEQ ID NO: 3; 

(i) a . nucleotide sequence set forth in SEQ ID NO: 22: 
(J) foe nucleotide sequence set forth In SEQ ID NO: 1 : 

- 70 - 



ie sequence encoding a mul >nal pro! 

whesela tie liy&atase activity of said muhlftmcuoaal protcm 
hits been eliminated; and 
(!) the nucleoiidc sequence set forth in SEQ ID NO: 6. 

59, The plant ceil of claim 58, wherein said intermediate molecule is an 
R-<«}-3-hydt-yxyaeyi-€oA or a 3-kctoaeyS-CoA. 
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i'( \ ' Will '»<> 

SEQUENCE IXSVim 



<13Q> S?i6~Sa~l~gC 

<Ul> 

<lSt> 

<160> 27 

<i?0> S>a**ystln Ver . 2.1 

<210> I 

<m> im 
<2Vi> mh 

<2.13> Se« mays 
<220> 

<zzi> cos 

<222> {233} . „ U.X74) 

<«e> i 

<i > U< >ilj VINO'S <K tx 4 -t c&t- 

tegccc«cc« ccqiic^actv. fj«t*ccctcc e-sccgv ocogoeu.-ct <::<■:: 



ace. < tsec , ccc kc esq cec , , ccc * „ ytc H etc gec 23€ 

Thr S«r S«i- Svs Pro Ala A.U Ee.c Va.l :t S » M~t V»l Va i S«u A.U 

5 10 15 

«*« «» W m tm tee ffac cae « s 3 - «n J« 9 <* 334 

20 25 30 

tt<j t*o gee, etc v.; 9 ett <rr gee tqc <yjc oat gae gee <?tc c-sc gso 382 

33 40 *5 30 

sag <xaq etc. esc >:-:•./ s«s e .:=<., ,e;q «.;t cjqq c&q c.ca cue aXx 430 

Lys ><Us x-., His 5!k Vsl ?yx His Asp Ctl> 31s5 »r< His IX® lys 



i 



$h« V«i B»t &»u Pxo Asa Ay*. S«r k$n < 



it gga ttfc gtt gat gsg c:cx gge ctt aac ttt gat gca age est eta 
«« Sly Pb« Gal Asp Val iGa Giy Leu Gars Fas Asp Ms Scar L§« hm 



etc cat eaat -;aa cm sac ata gag ate tat acq oca ate set teg sat 

I>v; « v ^ . - > , 1 ' . s „ - F ~ « Gro S*s 

IOC X05 XlC 

gse sgt gtt gta aac aeg gtt aaa gta get ggt ttg cat- gac sag ggg 

Vs.;. s^i; Gal gal Asri Arg vsi ays Vai Vai Giy Lea; His Asp Lga G.iy 

US IZQ 125 X3Q 

aaa gca act act ctt gag etc gaa act sscc aea age etc aaa gag Km 

Lys Ala ?ht Il« IGaa C.G. 3a*« 31 s Tin Shx '1G c 5< t Gac Gys Gl i Sa;t 

13S 140 145 

ggg gaa set tta tge atg sac sgg sgt act ate tac ttg egt ggt get 

Sly g:a; ('!« t»-j Cya Hat Asr. Arg ?ier thy ll& Tyz L«e Arg Gly Ala 

i< o iss i«o 

gga ggg ttt tea gac tat tea egg ees t*« tea tat get sec tat cat 

G.Ge Giv Phe Aac Asp Sacr; Oca Arq Ato Tar Sax Tyr Ala Tax Tar Fso 

165 170 175 

get S&t ga« gtt tgt egg »tX tcs att oca aat tee gca act tat gca 

aia Ast> Gin Vai car Arg il« S«t: lis ere Asn S«;: Ala Pro aar Ala 

IBO 185 i$G 

gta fcgc gac gae tag aea aaa caa see cag ges ttg tta Sac »gg ets. 

r i L< ; x s ( t'r .( 

195 " 20<s 205 210 

-•1, ,» i M 14 i a e<. t ' ( Ctt 

Sa v p Pr a Asp 1 I>a Ala Gin Lau 

£15 220 225 

get ggg ttc ace act cea ate ctg cae gga etc tgc ace eta gga sec 

Ala Giy Pha Thr Ax a Pre lis Lao His G'. y Cys The Lay Giy aha 

230 235 240 



gtg aag age ate stc ggc egt ttc est ctg cat gtc tac etc ggg cat 

Vai Ays ear lia Fha Giy Ax v Fha Laa lay His gal Tar Fto Sly Gia 

260 2S5 2?0 

a.»tg ttg tee act gas asg tg^ ct.s. gca gqc cag aag .ag:g cac sac; caa 

The tea 5ar Tar Gia «aa Txy Leu Aao G!.y Gin tya Gat Kis Tyr Gia 

275 2H<> 285 200 

ax:g aag gat aag gag egg a a: ega act gtc etc set: gga sac atg ssc 

Gh.x: i\ i G , ~. , > Vsl I* I ^ Gaa 

255 360 305 



2 



Leu Gin His He Fro S«r Ser T,ee 

^u.itw;; auu.v.^t ..<vs.»'.^ v.\.»'.uf,* < : . ,^ ^ 

i - , < s\ < t i > t 1362 



<210> 2 
<213> 314 

<213> Sea ipeys 

«400> 2 

t S 10 IS 

L<su AXa His OXu Phe Pru Gi« V*ii S»t rr»* Asp Tys Asp <Siu toy Asp 

20 25 30 

Val M« I,«a Tyc Ala A«« GXy VaX Giy Ala Cys GXy Asp Asp Ala. V*l 
3S 40 45 

As» .5* . v 5jk , Ph- i 1>{ Ms X M >W <>J ^ t 

$0 55 60 

Xle Ays Thr j,e« Pro Thr Ph« Vai per Lm Fhe Pro Asn Ays Asrs Sex 

65 70 75 80 

As:-; Giv Lee Giv Phr? u Ase v f S ''$>a »,{\» Uu ten ?>ia Ser 

s$ SO §s 



Uu X»*» Asa His Sly Gin Gls Tyt: lift SI a lie ?yr A.t.g Pro lie Pro 
100 105 110 

Set Tvr Val iter v&l Vai As« Asg V&X Lya V&J Vai Gly Asu His Asp 
M 120 128 

Ays Giv Ays Ala Thr lie Ley Glu l,*o (AUj ffcr The: Br her Lee ;.■¥« 
X3C 135 140 

Gle Ser Sly G.l« It« Uju Cys Met Asa Arg Ssr The Tie Tyr Lea Acq 
X4S 150 XSS 160 

(Uy .Aia Giy G.W Pee Ser Ass; her har A.tg Pro tvr Set Tyxf Ala Ttex 

im in m 

Tvr Pre AA?> Asr; C>>>; V. 5 ; S-e.r Are lis; ikt i - Pre Aso 8er A Pro 
ISO 185 190 

iher Tyr 
XSS 200 20$ 

Are. Aex; Se? A;y Aee Tyr Asn Pro Leu Pis :>r? r Ase Pro Asp lie Ala 

£iC 3X5 228 

Gin ten; Ala Giy Pha ?hr Ary Pro lie Leu His GXy Aeu Cys The A«« 



Pi 57! v:i«-^o 



G.ly ?h« A.18 Via Atq Ala v«;. He Lys Sar ?he Cys Giy G.iu 

345 2S0 2SS 

Thr *U vai lv.-s sar u-s Pb« Giy hx<s l>h& .s»«sk Lau His vai ?yr ?ro 

260 £65 

61 V <JXsj The Lao 3«r Thr Gis Trp Uju A.*t> Giy Sift Lys Va.l Sis 
2?5 280 285 

Tyr Sis TM' Lya Ala Lys <;;•; ,«rg asn Arc? Ala Va] Ley Ssr Sly Tyr 

290 2 f M 300 

V«l I*o Sin His Ii« ?ra S*r Saj: t«s« 

305 313 





a * I *t V 


tgeaaatttt 












ags&aaggag 


gatgggataa 


a&aaacaagg 






Siattaa 






gtttctggct 


gcttt«ctcc 














agcaaggtae 


aastatasga 


gstasacsaa 


cattsgam 


af: " 


cttatt 


it 5 




atgcctggaa 


stfcfeatcctt 


a;;^ga5;iiga 


gtfcgfcfcgtaa 
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t s jag - j ?g 






tgfcatg^act 




agcagaggts 




*rjt.< gi 








ctttgggtgg 




aactcc&aag 




-agactfc 








aSSCCggagg 
















tigaaaagg© 


tafcaaaagaa 




tfcg 


U« (. 






gcfcgga&tat 


tssagg^atgt 




aagetgacag 




tgagu: 






gtsgatgtt© 


atttgacagg 


sggctsfcaag 




ct.g 










tfcggtagasfc 


catuaasace 








£ggaaatfctt 






«ttafctea§e 


*gct*sa«tg 


ggcttagtSg 


; > 








as^a^ggtg 


eaaaafcasaa 


C«tt«*tftt 












atgacag&aa 


scgtgtfcacc 


aaeacatate 


ttgasacagt 










eecttagtac 


tcfcaifctgae 


scacgaaagt 












gctgeiggsst 


scfcttggaca 


gatcag&tgg 




ctQ 








gacccc&aga 


csfcata©*:©© 




ttaaas;asgt 




gga; 5 <i >. 


ca<5agasxtat 




agggacaagc 


cafctta&caa 




eost&tcaac 


let 








atesaceaaa? 


«»«aaaa«fct 




gaaeaag^c* 






osagtege;:?: 




tge-sssc&aaq 


tc^tacjtsgt 




gqsggtggtc 


J;t;q- 












gaaggtagt.t 


gt«*atgaca 


tca. 








s?fcfcg«#g*aa 


ssaataascfc 


atatg^tga* 


ggeacagcca 




•agatvc 












feaataa^sa 










ttggtcaata 


acgsffcggfcat: 


tttgcgtgac 




tas- 










scctgaasgt: 




tos&catttt 












ccaaacaaaa 


gt;ctggattt 












tatggtimtt 


ttgga*agae 


caamatgoc 


gotgcaaaag 










aasaetaifcg 






g^aatt&ttg 










gcagaaaocjg 


c^atg-scaaa 


gaatatatta 












geatetc&ig 




















at&attcg&a 














gtfccioggtta 


•fcgfcttctafcfc 






accgg r s 










tgstttesgt 












gagtettcta 


tg^gcaaectt 


geaagosgfcg 




aet> 









gstggattat 


taaagtacae 


aaaageaaag 


■agct.taacjta 


t ease act c. a 




aSStfc C»*tt 






atggaaefcct 


ggt&aagccg 


cttfcagttgt 


aSsgctUMis 


acg&agoate 






gt ace a git. v. 


ttgtiggcgga 


tetggcgatt 




acstccasttc 




i«tg<rtc.a!&fc 


sfcg»gga§it 




aaae*.:ia'jg«a 




tfcgtsttgga 




saagatttgra 






agtacttttt 


ctttsoggac 


atat.ag&gga 


sgsgg&tg$a 






«tfcc*tg&at 




<212> m& 





taccasggas 
caeefcaag&g 
gcsaaetact 
aetgcatgtga 
aaagaaaett. 
iggt^gctta 
gttcttcatc 
ca-sgfcttgct 
gatt.tct.acg 

tigtaastta 
gssaagtgaga 
geaaggctcg 
taac^ccgct 
ataaiataaa 

taaatattaca 



:c:c:qa?.ccag a.c 

cccaaaa-;ac ct 

gaacaatstt tt 

go ; : a a a c c t a : : a ea a g t a a a 

gaaa ■ <: t&Kq acatta.aaae 

agg g q c g c a c 3 t g ?: a c c t cc 
: as,v: ■: a ^agi: a a a 
aataaayaaa aageagcal l 

q q - a ' t a q r a; eg a a a g -a s a ;: 

tttaacaatg ttat t. r:teee 

grKctcgtts: tccaaaca&t 

s a at cgc agg causa 

aaaaagegat tatatacttt 

1: g t c a a g : : a t a a 1 3 tea a < 
s&gtgfc&tat aggfcfcgfca 
tagssstc&t ggt»ssgis$; 



etetg caege 



.caca 2340 

iamt 240!) 



acatgeaaaa 2<im 

etscaaetta 2 6*0 
-a, ac — > ' '0C 

aggaegtact S; 



a a at a 
i.aaoa 



3000 
3120 



scccatt 

taaaaacata 3100 
::• Jtaaagaa 3348 
3352 



<21 5> >.;.^aa-ta r:c..~y ~ta.-5 aa srevi s.iae 

<220> 

<221> CDS 

<222> a) -.{15635 

<220> 

to pusltotictes 1351-2543 of SEQ IS mi 3* 
<400> 4 

&t«3 gtc sec gas gat act etc afcfc ate caa act gea sea act sag t:tt 48 

Hat Val agar Sis Ala Pro L«u Xi« lie 0,1 » Tax Aaa I la Sar Lys Faa 
i 5 10 IS 

eag aaa gta gaa ate ttg qtc aat &ac get ggt a£t ttg cgt gac aaa 96 

Q\k Arg Va5 Aav, it* i.aa V-sl Atn Asr. r-.1.i Cly lie la> 1 Arc Asp tys 



: Asp Sl« Giw ftp I 

. -a* ttg taa aaa . 

: Osr Lsu S«r Lya j 

t ttt 9Zt ate aat < 



Asa Thv Ta 



at gg>: aat ttt gga cag g<aa aat taa: ace get gaa - 
ys- G.ly Asn i>he Giy Oln M4 A»n Tyt Ala. kin. Ala • 



att tta gga ttc sat a&a act *tt <jc« etc gas gat oco sag gga 336 

100 105 iiO 

ate act gtc ««t ?t" ate get cot cat ges gas acg get &tq aea sag 334 

x.i* w 5" w " - * \- -i^ - - a~<<- - i - 

115 120 m 

act ats ttc teg gag asg tta tea &&c cat ttt gat gca est csa 432 

Thr lis Phe Set: Ala Ays Git i*y Ssr Asn His Phe asp Ala Sat fipo 

130 iS5 145 

gtc tec eea ctt «grt» gtt cc« gea c { g&s gaa < * caa AAg cat 480 

Val S*r Pre Aeu V«i v*i teu Ala Sat Q.i u Giu GIb Ays Tyr 
145 ISO 155 160 

tct x 9 Mg alt a-;t eg vii » * * t s i s a t 528 
Sac s , ? to 1 ! a Ph« t v&l , iy Ts 

X6S 170 ns 

igt -ggg caa ace eg a teg c<« aga agt ccc got tat gtt cat ett a a* : i^A 

Cvt Sly s v, Thr Are ?.vp Cl» Arq Ssr Ber Ai y Tyr V:3 i See Pie Ays 

iw i« w 

gag act att gaa ccg gas gaa stt saa «as aat tge aae cac au; act 6*4 

GlV lie Gl« Pro Alt Aiy He Ays Gill As« Trp Ash His 11® Thr 

1SS 200 205 

gat ttc agt egc sac act ate aac ccc* age tec ace gag gag tct tct c'A; 

A.»p t?h* Smx Ar;-j Attn Thr t.l« Aan Pro £tar Sec Thr SJu tUu Ssr S«sr 
210 215 220 

atg ges aee ttg caa gee geg caa aes gcg cac tct tea aaq gag teg 720 

mt Ala Tf:;: Lea P.; r- Ala Val Git Ays Aia H.t..-s Ser Set Lys Gla Ur.. 
225 230 235 240 

gat gat gqa tta etc .sag tac act acc aag gat tgt ate ttq tae aat 768 

Ate \s 5 - , - j ' < , r-,c Th3 .fi s V; 0^* 5 1- Tes f^e 

24S 2a0 2SS 

tta gga ctt gga tgc «ca «jc aaa gsg etc aag tac ace tac gag aat §16 

Pe« CXy »8>! Gty Cys Par $«r Ayr QA;j Let Ays Tyt Thr Tyr Si a Ase 

260 2SS 270 



tat Ait Aiy 01 u 



i'Mi stg tea agt aat gea ats cts aag acs ttt gtt aaa ect tta caa 
Thr «at Pro Ssr Asa :; i y Thr Leu Ays Thr Act Ala Ays Pro A«a Air; 

325 * 330 " 335 



6 



WO 01/235% 



qaa 5 a , * ) * n i s 

Vai Gee Ase Gys Asa Giy Lys Ala Ala :Ul; sGVi Vsl Giy Giy JGse GIu 

340 34$ 3SS 

act: tat gsc att aaa «ct aag ass etc sea get tat aac ggs teg 

355 368 MS 

ttc r.r.c ate ago. c-f pea cat ns > «s qaa - gas e aga ,;. ;: < 

Fhs Gha- lie Arg Giy Ala His Vai S'to Pro GIu Lys Gi ., Vai. Arg Asp 

37(3 3?S 38D 

« *■* * t * 

Giv Lys Are Ala Lys Fhe «i* V*. i Girt Asa Prte Gia Vai Pre His Giy 

385 330 395 400 



tgt aca tts ggt at? *gt gcg sas gca tfcg ttt gaa cat tat ggt: eca 

Cys Ghr U?« Giy Ti« S*r Ma Lys Ala. Lf-rt Pas Giu His Gyr Giy iG:r; 

430 453 460 

tat gag gag ttq -saa gtg aga ttt acc gtt gtt ttc ec« qqt Gat 

Tvr < i Leu I i {5 f- ' ' rh < 

465 "570 475 «80 

•JC-: eta aag gtt aaa get tag aag c«a ggc teg gtt g - c gtt tts caa 

thr Leu tvs Vai tys Ala T.ce Lys Gin Giy Sar Vsl. Vai. Vai Gaa Girt 

485 490 49S 

sea gat acg ace aga aas gtc att qta ttg gat «c gee get g-c« 

Thy lie Asp TGr Tar Asa. A sr. Vai lie Vai Leu A&» Asr, Ala Ala V«i 

500 505 510 



aa r ass yea s cs x ev i. s i »« 

. s s < - v , x „ j G K 4 e>a; 
^ X »«s X ^- ^ of. sLQ IG \ ' 



Gia Geo » life iio Gie Tar Ala lie Se>: * PG« 



20 a& 30 

Oar Pha Laa Ly& Hat X,ya asp 02 « Qlxx Trp Pha Ala Val Leu X>ys Oal 



H ■ s Leo r-hs- Se;- Thr Pha ;>er ha a Ssr Lys Ma v«i x £ p Pro Us Pha 

SO Si 60 

Thr Lys Gia tys S«r Oly ?ha 11$ Xle Aaa Thr Tbr Oar Ths: Oar My 

65 70 75 00 

lis* Tyr: 01 v Mo Pha My Gin his Asa Tyr Ala Ala Ala Lys Ala Ala 

85 SO 95 

lie Oly Phe Oar hys Thr lie Ala L»u 6 Us 01 y Ma hys kzq Gly 

100 iOS no 

n« XI® Vsl Asm Val Ma M* Pjco His A2« Glu Thr Ala Het Thr i,ys 

US 220 225 

Thr XI* »ha Ola hya Ola lea Ser *«n His Pha Asp Ma Ser Ola 

130 535 140 

Vol Sar Pre haa Val Val i«ax I.?a.s Ala S<st: G.U: OM haa Ola Lys Tyr 

245 ISO 153 ISO 

Scr 01 y Arq Ma V«l lis 61? Sis um OA Vdl Giy Oly Gly Tsp 

265 170 lf$ 

Cys 01 y Gin Thr A*« Trp 61* Arg S»r S«r Gly Tyr Val Sar 21® &y» 

J80 190 

Cia Thr XI* 0X« Sxo «1» GU 21a lys 01a Asa Trp Asa His lia Thr 

195 200 205 

Asa Fb« Oar Ar<* Asa Tar lia Asa Pro Sac Ser Thr Ola Glu Sar Ses: 

21.0 2M 225 



2Sa 
Tyr Qlvt Asa 

> Prs Pha Nss; 



Tyr Ala aaa i.aa His Mv Ma Ola Tyr Pas ays .h«>u Cys Thr Mo 

305 310 31S 320 

Thr Hat Pre Sar Asa Gly Thr Lya The Laa Ala Ays Ma Laa Gla 

32a 330 335 



wo »i«35% ni'nsiwim,* 

V«i Leu hvp Lys Ma Sly lys Al« Ala V&l V«l Sly Sly fhe G.lu 
340 345 3S0 

fh.t Tvr Asp lie Gys Thr Lys Lys Leu lis ftia Tyr Asn Glu Gly Sm: 
355 360 3SS 

?hs lie Asa Gly his Ms Vai Pro Pro C91t$ Lys Sl» Vai jyrg 

310 3TS 380 

Gly Lvs> Axq Ai* Ays f*«> Ala Vsl Sin Asn S?b« Sl» V«X 9*0 His Gly 
38S 390 400 

Aya Vai Pro Asp Phe Glu Ala Glu lie Ssr Thr Asn Lya Asp Gin Ma 
m 4X0 415 

Ala t<s« Tyr Arr? h&u S«r CXy Asp J?fce Asn »u» Asa His lie Asp «■*<* 
420 425 430 

j Ms ! t > \ i \ ^ \ > < ^ u is > 



Cvs Thr G«y G': v .i.u? 3ar A.U Lyy Ala lee eres Glu Hiss Tyr CGy Pro 
423 45* 4$0 

Tyr Qlu Qlxi La* tvs VAl «W> Thr Asm V&l Vai !*he Pro Gly Asp 

465 470 4TS 480 

TOr • s ys vai Lfs Ala Tsrp lys (sirs Gly S*i V«l V* V&J Ph« Gis 

4«S 490 495 

Thr U » &?>p Thr the Ars? Asa Vai lift v^l Aft a Asp Am Ala Ala Vai 

S00 SOS 510 



ilys Leu 5*r Gin Ma Lys Set Tysi h*u 
515 520 



<2ii> xmi 

<2X2> DHA 



,yss a p ArG vai vai. vai ii 



get - > t ■> > * < «y- :: 

AU Sly Gly Gly L«« Gly Lys Vai Tyr Ala leu Ala Tyj Ala Sot 



qqt gca aaa gtg ere etc. s«t aat eta qgt ggc act tig ggc get tea 
Gly Al<» Gys< Val V.sl Val fis« Asp tee GX>> Gly Thr Leu Gly G-y Set: 



cga e«t aac tec aaa aje~ gcis gae. f :?:a gtg ey:g gat gag ats aaa «ss 

Gly ills As b S«k Ays AU Ala Asp G*« Val Vai Asp Glu U® Ays Ays 

50 SS 60 

gec gga 3t get gte gca <kj* ta.- w» t< i i-a ^ . * qq& 

Ala Gly Gly lie Ala Val Ala Aa.a Tyc tep Ser Val Acs-, file A... ;; Gly 



Glu I.ys tie He Qlu Th.t Alii lie I-ys Gle fh* Gly Arg Val Asp Val 



eta alt aac aac ger gga aca aaa agg gat gtl tea ttt «ca s.eq atg 

l.«-a Tie Asc As?-. Ala Glv 11a Leu Gag Asp Val Abe Ala Ays Get 

100 10a 110 

aca t** cgt <sm ttt v< tct gt^ qt* 9«t ett > o ft ^: 

Thr Gl-a Arc Ale ?ha Ala Sat Val Val Asp Val His Le-sj The Gly Gly 

115 120 12* 

tat stag cfca teg cgt get get. tgg oct tat atg age feci; c«g aaa ttt 

■Tvk v * ■ 1 ) i f " t j G;?.e 

130 J3S 140 

««t ««« «tc act aac age <?ct tec net gec ggt eta ttt gga aat ttt 

Gly Arc; lie lie Ass> The Ala l»v Pro Ala Gly Ace Pa* Aiy Asn Gae 
14S ISO 155 ISO 

;< * . it: i <.<. « 

al.y Gin Ala h$n 'tyr Sax Ala Ala Ly* Me?; Gly val. Gly Ae-v; Ala 
16a 1?0 

gaa acc. etc gc-g aa« gag ggt ejee aaa tsc aac att aat gtt aat tea 

Tie aha Leu Ala Lva . i , Glv Ala Lye Tyr Asa 1 A.ar. Va S. Asa 5« 

180 185 190 

att gc« cea tt-9 get aga tea cgt atg aca aac gtg tta cca c;;« 

lla Ala ?to Aau Ala Gta Sat A;;g Gat Thr Glxs Asn Val G«« S»XO ^ro 

195 200 20$ 

cat at;i fcv<? aaa caq tta 99* «cg gaa saa att gtt ccc tta gt« etc 

H- ; a lla G«u Gvs Gin Ley Gly ?ro Glu Lya ria Val ?yo Lee Val tew 

210 21$ 220 

tat v * > - f f i 1 •u - *■ - -t * etc 

Tyt TA r H ■ -t Gla lax' 'G;; Ays Val ice: .ten Var lie Aha Gl-a G«« 
22a 230 235 240 

.get vk , t» v u %i -> i >-." I i < > eaa 

Ala Ala Glv A S « s Gin y . Arc; Tap G; a A?:e Sar Aer Gly Gin 

S4S 2a0 2SS 

att tee aat cca gae ccc aag aea tat set cat eaa gca ate ?;ta aat 

lift a ha Ac:- Vre Gag Pre Gvs thr Tyt Thr i re Glu Ala lie L-au Aea 

a$0 ' 265 210 



10 



aag tgg aag gee ate aca g«c tat age gae aag eca ttt 
Lys Trj> Ly*- v ; le T"t «tj - " / ' : < Phe 



eag i v<. »* 

Gin His; Pre ?ys Sir; Ley Set a.aa Tyr Asr; Gj.e :.e ; . .Ue Thr L>e< kl-. 



»«.& a&& aer ear ea- ga;i eaa gge ■ ca gag aau ate sag toe >: 

tys Lys Lee Pre? Pre Gsa etU; G • e Giy - Va> , * , Sex- * 



cct ctO *tt Stc eaa set eaa »ta »gt esg eag $ta q&C ate 

Fro x&xi Hit Ha Sirs Thr Ma X.l« Ger 1-ys ?i;a Gin Are Vai Asp.- Ha 

305- 3S0 395 400 

ttg gte aat get qq~ «t* tt:g cgt gsc saa tct ttt tfc« &aa stg 

Leu v «-> \- <t X f ? > >n \ j - Met 

40$ 410 415 

*a& < v a 

tys Mp Sia Glu t£p Pee G..U Vs. I Lea ayes Vat GAa tee Pte Gar Tea 

420 42S 430 

ttt tea teg tea gc« gts tgg cea ats ttt sec aaa oaa sag tot 

Ph« Ssi' X>«e Sat' Lys Ms; Va.l Trp Pre Phe Thr Lys Gin Lys Get 

435 440 445 



Gig ?'tse T-a tie .«;sts Thy Thr a. r Thr .far Gly lie Tyr Gly ] 
450 455 4 SO 



tea gga tte 1 



aaa > < > » * \*v gfct- 

Lvs » « n ">> \ > - " ■> - > * e Val 

4S5 4»6 «S 

ate get cct eat gea gee acg get atg sea aag act sta ttc teg gag 

lie Ma Pro Me Me 01^ The ,*\ie Hat Ttt Gy.3 Tht I.t.e ?te Ger Gly 



WO 01/235% 



■Sag t \ i ■. SS .:: •:! :. CSC ttt g-S \ iJCK tCG S« gtC tCC CC-S Ctt qt t toto 

hf& Gto Ls>a Ssr Asa His Shi: Asp Ala Ssu s Gin VaJ Ssr fro Leu 

SIS 520 82 S 

qr.r. tt.g v t ::; gea v.-r g.sa «s era caa sag tat to" gga aga agg gtt 1632 

fto to - tors Ato tor Glu Gir. Lei: Gto Lys tor to r. G'l y to:; Arg Vsi 

$30 535 540 

att 0g c <:&& fcts ttc gas <$ti <?qc , < tag tgt goo - acc aga 

as Gly Gin tou j?he Giy v«l Giy Gto Sly Try. Cys Giy Gin tor tog 

545 $50 555 569 

^ ,v >^ ^ * > t t \ v. v»<.» tt k " r'?2$ 

tog Gift tog Ser Sec Giy Xyv tor tor Us Lys Gto Thr toe Gie Pro 

565 570 6?S 

gas >gaa «tt aaa oaa aat tg«j aac «*« ate act gat ttc ag;: cgc aac X77G 



act ate sac ecg age tec aca gag gag tot tot i * -< > v " i i ISto 

fto Tie Asn too to ^ Tto Giu 0l» tor tor f*st: A.U to L«« Gift 

535 600 605 

gee 0gg cm aaa gcg cae tct tea asq gag tor; gto gar. gga tto txc 1$T<£ 

Ato to I Gto tos Ala «is Sec Sor :,ys Gto Leu Asp Aap Giy L«u toe 

6io sis eao 

sag tac a«s acc aaf 

&y* Tyr 'to?- t<v* 
6 to 



<2i0> 7 
<2U> §2$ 

to to > n » <. «. toQ iito 

<A00> 7 

Mat o toy Ass v to* - , to * - s . \ : to^ to« N to Giy 



Ala Giy Giy Giy toe toy Gys Vai Tyr Ala At.: AGs Tyr Ale tor »t:g 



SS 40 4% 

Giy Hit Asa tor Lys Ai^ Ma As|> t«« Vsi Val Asp Gly Ii« lays Lys 



Ihs GX» A-xc Glu Ms $«f v«l Vsi Asp V&l His L*u Xh;: Gly Giy 

IIS 120 12 S 

■r-yt L\t$ Lsn; Sax Ar« Ala Ms Trp Pro Tys Mat Arc $«x Sir. Lya Ftvcr 

130 135 140 

Gly Arcs Si* lie Asn The Ala S*r Pro Ala Gly l*y Ph* Giy Asa Fs<s 

145 150 1SS 160 

01 v Gift A La Asn Tvr Ser Ala Ala Lys mt 01 V Uxj Val Gly L»a Ala 

16S m ns 

OA::. Tfcr .Lei; Ala Lvs GUs 01 y Ala Ly« Tyr Ash lie Aaft Vai As« 5er 

180 * 1$5 190 

XX® Ais Pro Ls\J Ala Ar« Ser Axt? M«t Thr Glu Am V*l La« Pro fra 

i9S 200 205 

Hxs il* La a Lys Gin Lars Gly Pro Glu Lys XI® Val Pro Lay Val La« 

210 215 220 

Tyx i*u Ghr Sis Glu Sax Thr iys Val P.*r »en Par Xl« Phe Slu L*» 

225 233 235 240 

Ala Ala Gly Vt» OXy Gift hm Atq Trp Glu Arc Set: S®r Gly 01 fi 

2*5 250 25$ 

T»« Ph* Ash Pro Asp Pro f.ys The Tyr Thtr Pro Slu Ala Sis Leu ftfttt 

2«0 285 «0 

Lys ?xp Lys Oiks 11* far Asp Tyr Arq Asp Lys Pro Pivs As« Lys thr 

275 280 28S 

Gin His Pro Tyr Gin Ley G«r Asp 'Tyr km Asp L«u lie Thr Lya Ala 



Lvs Lvs Leu Pro ?ro Asn 0 ;. Gir. Gly S-sr Pal Lys XI o Lys P*r ;.su 

305 " 310 315 320 

Cvs Aijrs Lvs Pal Vsd V*l Vai Tax" Gly Ala 01 y Gly Gly L*« Gly Lys 

325 330 335 

S*r His Ala Xie ?rs> *=h« Ala Arq Tyr Gly Ala Lys Vai VOlI Vai Asa 

340 345 350 

As» lie Lvs Asp Pro »h«a Gar VaX Vai Ola Glu II* hm Lys Um Tyr 

355 360 365 

Civ Glu GXv Xhr A Li n« Pr.. Asp Xsr His Asp Vai Vai thr Giv: fl» 

310 375 380 



435 «0 44 S 

Giv Pbe li* U* Mrs Ths: Thr Ser Thr Ser Gly U« Tyr Giy Asm Phe 
450 455 4 60 

Gly Gin ftia &sn Tyr Ma At* Ma Lys Ma Ai« II* Giy Oh® S®r 
40S 470 47 5 460 

x - s - * f si. »<?n V«l 



Us A I. -a Pro Hi*. Ala GUj Thr Ma \t-t Thr tys ^ lie U Sex Gl» 

500 505 5X0 

Lys Qlxi 5«x Ask His She Asp aia 3»r Sirs Val Sec Fro Lm Va 1 
515 530 525 

Val L«» !<»« Ala s«r <9iu 61 a Iau Si« l>ys Tyr Ser Gly Jttff Arg Val 
530 535 540 

He <SXy Gin X>«» Fh* Oiu Val OXy Giy Sly tsj> Cys Gly <Un Thsr Arg 
§4 5 SS0 555 500 

Tjp can Asq $&t S«r Glv Tyr Val SSS II® Lys Slu The T; e Gly ?.t:« 
§«5 570 575 

Glu <SXo ji« hyrs CAxs Asn Tr$> Asr His ile thr ftsp Vhe Ser Ar§ Asn 
580 58S 5$0 

thr XXe Asm S«- $er thr Siu Sl« Ssr $«s Hfci Ma The U-« Sin 
55 S 600 

Ala Val Gin l«vs Ala His S«:f See hvs Gla hm Asp Asp Gly Us« Phe 
U9 615 620 

Lys Tyf Th.s: Thr x>ys 
§25 



■■■ < V << * «Ci"« ISO 

- « j * t , 2 -5 0 

>><<■,-, v j 300 

> < -5 * J * « 360 

ejef-^rt^ -•5-~^-u- aa<<. >„qs,sK > , , . ; '^v - 1 o v 420 

N "~ » o J J S - * V i * * ''00 

'•>•»•< K$&&&vaq fc< 39 ccgoegc«*a q * wt < ;t j< €60 
14 



caccgtgctg 


egccaggccg 


fcg©g«caacc 


gctgeacage 


gcc&agcatg 


tggcccastt 




tgaecfeggsg 


ct.gaagaacg 


tgct>5«t.ggg 


eaagteeage 


cttgccccgg 


saagcgacgsi 


780 




i}<\tgac.<?s?gg 


f-angcjiS 


caacseaef.t 


taeegccgct 


acctgcaaae 




ct stetggac; 


tggcgcaagg 


<sgct<jcsgg» 


efcgg&tcggc 


aacsgcgaeo 




900 




cgeggccagt 


togrtesteaa 


setgatgaec 


gaagscatgg 


ctcogaocaa 


960 


caccctgtcc 


sacccggcag 




cttcttcgas 


-m(\>v ^ 


agagcctgct 




cgstggceig 


fcceaacctgg 


cea&ggacet 


ggtcaacaac 


ggt:ggcsi"^c 


cc&gccaggr: 


iOOO 


g&acsfcggsac 


gccttcgagg 


tgggc«&gas> 


ectgggcacc 


sgtgaaggcg 




1:40 


eegcaacgat 


gtgctggagc 


tgatseagca 


caagsccatc 


aocgavjcagg 


tgc«tgcccg 


1200 


cecgctgctg 


gtggigccge 


cgcagatcaa 


caagttetae 


gtattcgacc 


tgagcccgga 


1260 


aaagagcetg 


gc«cg«ta«t 


gcctgcgctc 


gcagcagcag 


scctfceaf.es 


tcagctggcg 


1320 




«ssiagccc&ge 


gcgsafcgggg 


cctgteeaeci 




egctcaagga 


nso 


ggcggtcgsc 


geggtgsigg 


cgstttsccgg 


aagc&aggac 


ctgaaaatgc 


t&ggfcgcctg 


344 0 


esccggcggc 


atsaccfcgca 


cgg&attgge 


cggccactat 


gccgccotog 




1SO0 


ggtcaafcgce 


ctgaccctge 


tggtcagcgt 


gotgg«cacc 


accstggaca 


accaggtsjgc 


1060 


CStgfcCCgte 


gacgageaga 


ctttgg&ggc 


cgcc&agsge 


cactsetscc 


aggccggtgt 


1020 


geRcgssaggs 


sg«gagatgg 


csaaggtget 


cgcctggatg 


cgccccaaog 


acctgatstg 


1080 


ejaact.aafcgg 




acctgetegg 


caacgmgccg 


ccggtgtfesxg 


acatcctgtfc 


1740 




gscaccaogc 


gccfcgcssggc 


cgccttccac 


ggcgacctgs 


tcgaaatgtt 


1800 


eaagageaac 


ecgetgacec 


gcceggacgc 


cctggaggtt 


tgcggcactc 


cgatcgacct 


I860 


g&aaeaggtc 


ssatgcgaca 


tct&csgcct 


fcgceggcaee 


aacgaccaca 


tcaccccgtg 


1020 


gcagtcatgc 


Saccgctegg 


cgeacctgfct 


cggc^gcaag 


&tc.gagtf.cg 


t.gctgtccaa 


1080 


cageggesae 


atecagagoa 


toctcsaccc 


gccaggss&ac 


«s«*»gg«f« 




2040 


©ggfcgccg&t 


egeosgggsg 


acccggtgge 


etggcaggaa 


*iicg?;e<*cca 


agaafcgccga 


7100 




ctgcactggc 


aaagstggct 


gggcgiigcgt 


gccggcgagc 


tggaa&aggc 


2700 


<jccgacccgc 


c: r gggcaacc 


gtgcctsfcgc 


cgcsggcgsg 


gcsftccccgg 


gcaccsacgt 


2220 


fccacgsgcgt 


tgagctgeag 


cgsregtggcc 


acetgcggga 


cgcssacggtg 


ttcatttcac 


2280 




a«g«<g<5a«gc 




catettc«gg 


aoc«tcgago 


tggsscaacsca 


2 74 0 


gtceafccege 


acogc«gfc«c 


gccsgggcaa 


aecgcsectg 


acgccgsfgc 


tgatct;tcsa 


7 4 00 






&g«tggtgtv 


tccg«-. 


gagg«a«tgg 


acccggacct. 


2 400 


ggaagtcatt 




tacecggggt 


<?gg«ggcfccg 


fcecacgccge 


gccacccata 


2 220 


cegcttcee-c 


gggttggcca 


sgctgscggc 


acgcatgsrtc 




sctacggcca 


2080 


§gtcaat$fcc 


atcggtgtgf 


iSttggggagg 


cgccetggcc 


eagcagttcg 


cccacgatta 


:;o4o 


eccc^aacgo 


tgeaaga&ae 


?:.ggt<jcfcggc- 


ssgccaccgca 


gccggtgogfj 


tgatggtgec 


2700 


aggcaagccc 


aaggtgttgt 


ggafegatggs 


cagcccacgg 


cgttacgtgc 


agecgtcgca 


2200 


igtestccgc: 


attgcgccga 


c.gatctatgg 


cggcggcttc 


aggcgtgs.sc 


ccgaactgge 


2020 


catgcagcac 


gc&fccca&gg 


fcgcgctccgg 


s jgc««gat« 


ggctsctact 


ggcagcfegtf. 


2800 


cgcegggctc 




gsat«aaotg 


gctgcac#«g 


atccagcaa* 


sgaccctggt 


2040 


gctggceggc 


gacgaog&cc 


cgct<satcce 


gcstgatcsac 


atgcgcctg© 


tggcctggcg 


3000 


gattcccaat 


gcacssgctac 


scafctstcga 


egacggtcafc 


ttgttccfcga 


tcacccgggc 


2000 


cgaggccgtc 


gecccgatca 


tsafcgaagtt 


ccttcagcaa 


gaacgac&gc 


gcgccgtcat 


2120 


gcscccfccgc 


ccggcstcgg 


gcgg<f-aaat 


cgatgcggcc 


ttcttcgcgg 


gcgcgeesgc 


3180 


tcccacaggg 


atggcgccga 


acct.sjf.ggga 


gcgggcatgc 


ccgcgaaggt 


ctcgacagcg 


3240 


aaacggctta 


gscgagggag 


tgS!:g::.c.«!:g 






aacgccaacg 


2 300 


efcfce««gce« 


cc.^c^Uma 


cgtg«*g«ac 




gcctgcgcgg 


tcgtgacctg 


3 300 


atttceacgc 


tgogcaafcgt 


cagc«gccaa 


agcctgcgtc 


Acccgctgc-si 


caccgcacat 


2420 


caeetgttgg 


eeetgggtgg 


acagctgggc 


cgggfcgatac 


tgggtgaeac 


accgcttcag 


3480 


cegaacccgc 


gcgatccgcg 


cfcfcagcgsc 


ccgacatgga 


gcc&gaacjcc 


gttctaocgg 


304 0 


cgeggcctgc 


««gc«feacct 


ggcctggeag 


aagftagaccc 


gcctgtggat 


cgaggsaagc: 




cacct.ggacg 


acgatgaccg 


ggcccgfcgcg 


cactfccc-tgt 


tca&cctgat 


csacga;:gcc 


3600 










aggaac-;gtt 


caacagcggt 














caatgacggc 


3700 




aggtogacga 


gcgegcettc 


^ ^ » ? < ' " 


gcascctggc 


cgcgactgcc 


304 0 


ggagccgtgg 


fcgfcttcgcaa 


<.-gsgc.-tgctg 


gaactgatcc 


agtac.«ft«cc 


gatgsgcgas* 


2 000 


aageagcacg 


cccggacaot 




ccgcsracag* 


teaac^agtt 




3 300 


gacctcagct 


cgacsaacag 


cctegtccag 


tacatgctcs 


aga&tggest 


sic< r<^ 


7020 


atggtcagct 


ggcgc&acce 


egaccegogc 


cafJcgcgaas:. 


ggggsictgtc 




7030 


cagg?x-etgg 


asgaagcgct: 


caacgcfcfcgc 


cgcagcattii 


gcggeassccg 






ctgat.gggeg 


ccxgcgccgg 


eggcctgacc. 


aRggccgcaa 


tgc^xgggiN-a 


c4tg«aggcc 


3200 


aageaeeagc 


tgcgccggg* 


^cgcagcgee 


acctacctgg 


t.<^ ; -rt.c;? t 


ggacagcaag 







'.CCi';:; y.vgc- 


c^ i; '-'CC 




■s.iSO 


gaggfcggcgc 




■:: \ :; v .:- ; . J 


«?g 




ctaso 


ogeteggsaa 


9 Acs * . 


oca 


4440 


agc&cgcgcc 


tgceegccgc 


.p: .\;/\. :, 


v: S 


«600 


ctgacce&cc 




gqi.-ggt ;5 




4 660 




tcaccgt.ggc 


eggcaqc: 






cgcteggcct 


t:;;e:g?c::ggg 


tqqegee 


mm 


«S6G 


sagsge&tea 




- s- 




4240 












ttgtggctgg 








<ss«o 


ggcastgces 


ect-acccacc 






4 920 




t^gatipsga 


; - ~ - 




<I6S0 






















ctttgasgaa 


gegctgatgc 
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t:ccc<scc.;sgc qqggtgtgc" qgac-jgegee 

gcct;:cgica oc~gt.:-ictq q^c^ccgaq 

gs c< ;t gc* t gg a c fcts t ': c s a g c t c a a c c eg 

( ^ < <■ t - > - - ; ~ 

cgett i.gc tg «f-.c - < 

aaggcetsct aqq^cgccaa acccsaqctc 

gec^-agegqa gcgaacqo^q ctggtggecg 

; 1 - ?gca jog . , iac\ 

gcoeegggca eataegtg^ Ciaec^gstgs 

; > ■< - - ^-*- at fc»ss 

* i! > v >; qc<: a \ - ? q.= " gg gc«*«*gcee 

tttct ct 1 $220 

so* i > ' v * 6280 

^ ^ ^ > O^O 

H' ,x > 5400 

- -> =i at ? ; < tggg S4«c 

,g^ , < < , ► ( - • - 

n s - ^ vs , > - k 5 5 k; 

c < •> <. > i j 1 J 6200 

j s , t 62. 

'f • , 't ' ; f 4 < i 6660 

"tywltt i K ' ) , J !* I s | i -*>k 

<• < - - 0000 

^tM.VK < t * >• ^ ,^tt 3 — < , -cm *> < 6060 

i < < i u c-i > - ■ , v j t- «. t f;i;>o 

t * * * ' 1 ! \ l ) '4 

t t 4 1 ' 6300 

" c.l! " v, t\. > * v. v. Ktt * ' <. i f 6360 

t > ♦ v H j - <• < t s * j .t 6420 

v^, 6456 



< 1 < 160 

* - - " - - 240 

* < < • , < v ^ , , ,t , < 500 

rt.i.t r::q » >o • ,k itgcggaccg ^ctcsgcg&g g-;««cggtag cccuccgaa- 360 



<jv> 640 

^ \ k tt v < . cv j 4 ' v j * - * * 0«0 

j vtt^a 660 

gci^cgactc; gttgatgtcg ^c«gcacfc« ^S^w - < s » 120 



tcfcggc.tS'cs .iigggsxqtrex ir.qgt&secga 

* x < v.*. i. t u> ctteaeogga 
sag* tttgfcc >• cggcggggt ^t^ccagugg 

< K, -.v, - i x| _ O t 

gc jat gcxxK -. i ; 

tCjCi<K"iC;a>'' < - 

t ccii\r:i 1 a -' « g ;i v ^ 

< * s > - s •> 

ttcegg<?q-ge catgcfcegst eaecitsggg 

aeXcaagoxx: aacc;xxar2q ggcggtttac 

; ;;;«cc.:; ; f,;igt gactgtgasg aaa«*gg«cfj 

■JK-tasgcgc-g cr&asfssxtfs ctggegggea 

i > . .< x ! .5 5x t i < * • » < j 

j s > cscit:; age jacgctgcca 

t c a 3 t eg cgt 3 1 eg a a g 1 1 c 
c ssgggs ;qfKc;c.th5 a«t re* 3 

1 f , j ' , ; ^ \ # " !«gc 

gagagsagqa OggcOggciia qaagaattcc 

accg-agaagt !.o>< gatc;.«;jc!.g 

?tt !«ctc;c?ct 

jc.aaag j , - . r.-gttgetgaa 

;:cggg«gtga sgg&ccgcgc gotgggcaag 

;g gac< as jcag 

ccgat'c\oa f v s ,x<. < *x<. 3 

gc»a*9«cgg cageciaccaa gc^tgeggcg 

actgetgeg^ cgasacscqa tgcca«g«ct 

• 13 fgc! f jagaagecg 

geegcca&gs c-ggcagetco ageggegagc; 

ccsacegcgg ctccogcciig caataegcet 

tgatae.cgcg tcgerrtctt. cgcgqgctt.g 

geactgeatt xeacctgtgg gagegggcat 

< g< ^ f. i ^ v sxioux !C-:-gcc>sa 
{..agatgegge gcaaccagca . « 
ccccagtacc cgctggtxiat ecagegsgsa 

* t t <.CtCt<5tx*G! 

cgc cgee a g t g t gcg c 1 1 g a g t gcg 1 1 3* t: 

o.sv«; ^ \, j 3 * * K-sg x x W 

gtcgagcaag qgo-fsttageg << <• 1 

tt * = - : aagtggtagt agaggfctgee: 

V ,-<>. J!' 1 I. * - 5! ' x ^ Vx ' x ^ ^ < . 

aeggtcgega q'.cA. tea!. cc a J s.qggc«tg 

< ,- < , - i x ^ <> ,* << * ■• 

t x x - < x v > 
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ggaattc 



gctscaaccss 


getxjctggee 


ag«*acsstcg 


<,so 


ccaacgccta 


cgeegaactg 


ggcctcaacc 


§<10 


occagagect 


ggcggccctg 


ggcacagtgc 


§00 


sgacgctgga 


fcgscstccag 


asgctgagcg 


600 


atgtwfcgae 


cgcagacggc 


ataaagaaaa 


720 


cccgtfceggg 


cagcoacatc 


t«ccc«tgac 


700 


tgtgggtgsa 


qqm&qc&az 


tg&gccaacc 


6« 


ccactacaat 


gaeaagctge 


? ^ccatggc 


000 


getgetgesg 


accsstctgg 




^00 


cfcggeagetg 


atccaggcoo 


ag&tgaactg 


7020 


oaccctgctc 


aaasgcgcsg 


gaaagecgag 


1000 


tcgccgct.tft 


ii^ggcrcg^gg 


eetggagcgs 


1140 




accg^cinggc 


acatget:ggc 


I2O0 


gaagagcegg 


gageggctgs; 


gtfct.«ttcac 


1200 


caacttcetg 


gcc&ccaaoc 


ccgagctgct 


1720 


cetggtgogs 


ggactggccc 


tKfctggccga 


.USD 


catccgcctg 


accgscg.aa fc 


ccgcctt-cga 


1440 




cagcgcaccg 


agctctatgs 


1000 


ggtgggc«ag 


aeaeetgtgs 


tgafcssgtgcc 


1000 


catgcggccc 


c-agaactaac 


tggtcga-atg 


1020 


gatctcctgg 


cgc&aeccgg 


gcgtggcccss 


1020 


ggatggcgtc 




tgga,cggcgt 


1240 




t*«tf««t«f 


g«ggcftiS;«gs 


1002 


^c^gcgce«9 


aags<sgcggg 


t.gagcaccgc 


1800 


ecagsoeggg 


gagcttggea 




1020 


aaatg^ggee 


sagggcatca 


tggacgggcg 


10S0 


gg«*g8ac*g<! 


ctctactgga 


aefcactacat: 


7040 




etgetgeset 


g^a;sf:;agfjg<J 


21 02 


«a^«ctgctg 


cgc.cgtcr.ct 


acceggagaa 


2100 


c&acasocgc 




gc#<j>ggtgaa 


2220 


ogatcacatc 


gccctctggc 


agggcaaefcg 


2200 


gcgcttccsc 


ctggcgg«gt; 


ccggccacat 


2340 


Oiiagtacggc 


fctctggsaaa 


aeggggewga 


24 00 


ggcgscgcac 


cagggegget 


cctggtggcc 


24 00 


cgaagggtc® 


g&geocgtce 


ccgcgcgggt 


2520 


ccscsstgtc 


aaggtgcggc 




2002 


atgagc§ca« 




agtaggccsg 


2040 


geggaggtag 


ccgccttcgc 


cgcgctctcg 


2'? 00 


gccttcgccg 


ccaccacggc 


gttcg«cg«gg 


07 00 


ctcttctccg 


ggctgctggg 


ccagcagttg 


2220 


agccscagct 


tcaagctgcc 


ggtctttgte 


2080 


scegccctcc 


gc^sggacaa 


gcccatcgcc 


2240 


ggcgccettcg 


ccg«:gacggg 




2000 


*-je?c«c«*t •: 






1000 


fcvttcggggc 






7120 


ccctgcogtg 




feccagctaga 


2120 
3107 
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gagcagtacc i:cggccactg ccagt^tgtg 
<■ s. ^o.< * eggg ' < tggtcctggt 
tt.a«g > i >^ 

co ocaaaggc gttgggaaag gctc.ttctgc 
sjs<>g<.-rggi:gg ccaa^tsoga 



cgtggtgcag gatagsctc-a tggcttcgcc $8 
at.taq^xftt :r:<oa-Mgs-': v-sggagg^^a . 





gacaca-ctoj 






tgttgi 


:ggt« 


aacssstgeug 


ggateetg&g 


360 


99sc«gtt«e 






sgact< 


jgggsi 


ataatteasa 


gagttcstfct; 


020 


gcggggotcc 


tcec&agtga 




- ^ ? : ■■ < 


atgggascat 


atgaagaags 


agaattatgg 


330 


aaga&tcatt 


atg&cggcct 




K'tA ?g 


aas:« 


; <:agc 


aactttggee 


aggsaaatta 


630 


t&gtgctgcs 


aagcfcgggce 




— • 


cgecas 




ctcgtgattg 


aaggcaggaa 






cattgta&cs 


ceafctgeecc 






t.oacggatga 


eagagaeggt: 




gstgccagaa 


gacctegttg 


aagccctgaa 






gtggcaeegc 


tggfccctttg 




gctstgcc&t 








tggct- 


: g t t: t: 


g&ggttggag 


eaggatgga;; 




tg^aa»attg 


egctgaqag,* 




:>ccc- ggg 




;tgtc 




atcaqcccat 


640 


g&ctsoegag 


g&agtg&ggg 






gaaga! 


;ctg-; 


gaettcages. 


atgceageaa 


$00 




aotcaagagt 










gttttacata 


aaatsgatfce 


§60 


^.agvsaaw 






•:f. egg Sr.?..* 


agtgg< 




ge&gstgost 


caggatttg* 


1029 


tggcgfccgtt 


ggaaacaaaa 






Ktctt; 




t&fcacggaaft 


cgcssgtgcat 


1030 


fcafcgt&tgoc 


steggagfcag 






a -■.-■.< 




aaggasttga 


agtfcigtfeta 


1140 


t:ga.agggag£ 










-.tgga 


gtc&ttgtcg 






cttgacgagt 


ggaggcttag 






tgggct 




ateaactttg 


caaaggttct 


a o$o 


ton Oggggag 


cagtaetfcsg 




- lo'^i 






agate&gggg 


aatfcaaaafcg 


1320 


tgaagcagfct 


sttgctgscs 




;;t:cqaOa« 


aqyc;t:< 


:tggc 


«t«gtg«ttg 


fcta&ggacgt 


1380 


ctattettat 


tetggcaagg 




sfctataeg 


ctat»< 


i j: cag 


ttstctgtct 


tegttgttgf 


14 40 


etetggagge 


tttggfcggssi 


as< 


:;gg.?icate 








t&gecgtaec 




ggatsggcct 


ccag-atgctg 




< 






ctgaatcagg 


ccgetctgta 


;oso 








^ctttaaa 






agettfcgcga 


geattg^egg 


1020 


«<ttgagaa.« 








>asw«.tggg 




ggsatgUtt 


,6*0 














&tfcaaggttc 


gktttge&aa 


r?40 














aaggaaggas 




1300 


ttttcaaacc 


aaggtccaag 


agactagaga 


cattgtcats 


tcc&sfcgcafc 


atgtggatct 


is so 


fcgfttcc*»ca 


tcvggagttt: 


CO 


;c ;:cacao 


accttctgag 


ggtctgagc&e 


tg&sgsgtge 


1020 


r.on.gt.atf.r. 


g<59gaastag 




;g c geet 


eaagg; 


a; got 


ggacgtgagg 


tggtaaagaa 


1300 












itqgg 


satgttgesg 


c.oaagr:ggac 


00 50 



gctag&gatg . 
s&acaagaat 
aeggesatgt 
attttsrtaefc 
&ttgttctgt 
aa*«««aaaa 



eatfcaegttc 
gcagoagaas 
«*tttt«sac 
teafcagatefc 
aaaaa 



gcag«ctgaa 

tgtctscgea 
tcgar.taaas 
statt.att.tt 
gtatcttsaf. 



t:tac:-aaagc c-rgecaaag qotctge ;:g 
gg««gi , - caacc 

ggcccgagga aacaocatgc tgagccag.a 
; Od ^ > u v: : !:.'-' gc tt 0a« t 
gtcatgetoe g< j 
ttttcagatt: cagsfcaoctt tcagatttt 
t.ataagg-a*c c \= ;:a itct ag ct ag ;aaat 
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etgeaggfcxc 

tccgcagcesi 

gaactgggtg 

gtgagcgaag 

caggccgcga 

tgegg-tegg 

gagatcigtgg 

tegegegatg 

atgtgggacg 

taeggoatea 

gecgegeagst 

aagggegacc 

agcatgtccg 

tegggectga 



c c t > ; g s : 1 4 . • . ' i .a a * g 
gcsacgcggO cggcsisgttt 



tggceggegg 
gt«£ccgcat: 
tgtacaacea; 
escgegaggs 
aggceggesa 
cggtggcctt 
gccvctsagc - 
aagaeggego 



gtaecaeatg 
gvagcatgsg 
gtttgacgaa 
eaagac :.gac 
cgecttcgac 
cgc£;gcggs:g 



gactacacaa 


tgactgacgt 


tgtcafccgts 


60 


ggcgg<st«gc 


tggecaagat 


cecggcacag 


120 


<:tggagcgeg 


:;sgqogtca« 


geegssgeag 


LOO 


accgccggtt. 


egggecagaa 






atggtgcegg 




caaca«ggt3 


300 


gcsgccaacg 




gggegasgae 


3 50 


atgagcgccg 




gctgccgggc 


-5 30 


aagctggtcg 




egtcgaeggc 


430 


ggcatcaccg 






6=30 


fcLcgccgtcg 




caaggcegsa 


600 


gagategtec 






0 00 


gagttcgtgc 


gc t -:.-«ggcg-:; 


cacgctgyac 


720 


aaggceggea 


cggtgaccgc 


ggccaacgcc 




gtggtgasgt 


sggcggccaa 


ggccaaggaa 


S30 



wo nam* rows** a > 



ctgggcctga 


eeecgcfcgge 


cacgateaag 


agetatgeca 


acgccggtgt 


cgatcccaag 


900 


g^gatgggca 


tgggcccggt 


gecggeetee 


aagegegcoo 


tgftegegego 


egsgts^ace 


MO 


ccgcaagacc 


tggacctgat 


ggagateaac 


gagg«efcfctg 


ccgcgcaggc 


<i-;u*gcggi.o 


i ; ;i{> 


caccagcaga 


fcgggctggga 


eaeetccasg 


gtcaatgtga 


asggeggege 


c*tcgccatc 


1000 


ggcca«cega 




gggctgccgt 


ascetggtga 


egctgetgea 


cgagargaag 


1140 


c$ccgfcg«cg 


«gaagaaggg 


cctfgcctcg 


ctgtgcatcg 


geggeggest 


egg^grggcQ 




;: -iggcetgUg 


agegcaaata 


aggaaggggt 


tttcegggge 


-g-gw-J.j*: 


tggegeggae 


1260 




t**cg«*9ce 


««t«»«gg*g 


tggscatgac 


tcagcgMfct. 


gc.gt«?.gf.ga 




ccggcggcat 


gggtcsgtate 


gcsaacegcea 


t;tigecaqc:q 


qefcggcc&ag 




i j«0 


gtgiggtggc 


cggitgcggs 


eacaacfcegss 


egogeogega 


aaagtggatg 


gsgcagsags 


1440 


aggcoatggg 




attgcctcgg 


aaggcaatgt 


ggctgactgg 


gactcgacca 


1 500 


agaccgcatt 


cgsssaaggte 


aagtecgagg 


tcgg&g&ggt 


t.gatgtg««g 


«ceaaeaaeg 


i5>00 


«eggtafcc«o 


ccg«g«egtg 


gegttecgca 


agsegac-ctKg 


«gg«gaatgg 


gatgeggsga 


1 020 


t.cgacaccaa 


cctgacEctog 


etgfcfceaacg 


tcaacaagoa 


ggcgatcg&c 


ggoatggccg 


1CS0 


accgtggctg 


gggsrcgcstc 


gfccaacatct 


cgtcggtgaa 


egggcagaag 


ggccagfc.fccg 


1740 




ctactccacc 


gccasggccg 


gectgeatgg 


cttcaacatg 


gcactggcgc 


J 000 


agqissgfeggc 


g*ecaagggc 


gfcgasrcgfccss 




teegggctat 


atcgccaccg 


1000 


acatggtcaa 


ggcgateog-o 


caggacgsgo 


tcgacaagat 


cgtcgcgaag 


atcccggfcss 


1920 




cctgceggaa 


g&gafccgccfc 


cgsfc«tgssgc 


ctggttgtcg 


t?;gg*iggagt 


1380 


ccggtttotc 


gaccggcgoe 


gaettctcgc 


tcaaeggegg 


escgeatsttg 


ggctgaactg 


2040 


ecggcsfcggt 


tc&aeeagte 


ggc&gecggc 


gctggcgccc 


gcgtattgcg 


gtgcagccag 


2100 




aagge^gcgg 


gcgUtcgtt 




ttvcgegggc 












tcgs&fcsfcfcg 


cgsssiattsa 


esgggttttc 


2220 


cttaagcccc 


gtcgcttttc 




gttgggcata 


gaatcaggg^ 


agsggcgcag 






gttcgfcgcag 


egeggcecte 


gegggggega 


ggafcgeag 
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<U2> una 














< 2 1 i > 8 #pmn u s sat i v u s 
























gstctagicgc 


gcgcfcctcfcg 


**csg*«.gta 


eaagatttcs 


cgstgg«c«a 


ttcagcagat 


00 


tccte-cgaca 


ateooagaga 


fcgtfctgcatc 


gtgggtgfcfcg 


c*«g«*«t<x 


tasgggtggc 


120 


tttcfecggsfc 


ccctctcc-fcc 




scaaagcttg 


gatcccttgc 


catcacagct 


100 








tggtcc&agg 
cgtssaggceg 


aagttgtgtt 
cttsaggtgc 


tgggaatgtt 
tgggatctct 


200 


<;«ct.ct.gt';« 




tgtcaacs&g 


gtetgtgcct 


cagg«atga.» 


agc.tgtgatg 


100 


attgctgetc 


»g»gfcatcca 


gcfeggggate 


aatgatgtag 


tcgtggeggg 


tggfcatggaa 


420 


agcstgtcta 


afcac&ceaas 


gtatcttqes 


gaagcaagaa 


asggatctag 


gtttggtaat 


400 


gsttctetcg 


tagafcgggat 


gctt&aggat 


ggactgtggg 


atgtctataa 


cgsctgtggg 


14 0 


atgggaaget 


gtgcsgagtt 




««g**tgag« 


taacc«ggga 


geagcaagat 


020 










aggaatctgg 






tgggagafccg 








ggecrafceaac 


ea&tgttgae 




aagg&Sgsag 


«tcstgg«a« 


gtttgatget 


gcaaaacsgs 


ggaaactccg 






aaggagaatg 




feacagccggs 


aatgectcta 


geataagtga 


t-ggtgcagcf, 




gctattgxee 


tagsgagtgg 


agagsaggcg 


efctcagctaq 


gaettcaagt 


acttqeaaaa 




gifcaaaggtfc 


atggtgatgc 


«g<5*:csggag 


aaagagtttt 


tcsctactgc 


tecfcgatefcg 






aagcfcattgc 




«oct:stsgtg 


agtegtate® 














atcaaaagct 


actfcgggafct 










geegtetcet 


taggaeatcc 








gtatfcstaai 


ea^atcgctt 


ggg«ta«t«a 


agsagag<<««* 






ggtSftgggay 


gagsgtgsaa 


- > ^ ' *' " * 


ggtgsttetg 


ctcttgttct 


tgssgtegcg 


1200 


tgatgcattt 


atatgaatcc 


;:•.:::?»: eg 


aacKstat&g 


agegtatess 


ctatoactct 




sccsscttgc 


acttes&gtt 


tgatsttggt 


tggtctctct 


caataaatga 


g'gatgstga 


■ISO 


tsfcttgstgt 


tgttsagfcts 


atttsgttat 


attafcafcgss 


aactatgttt 


ctgttaaaaa 


i«0 



1 1 02 



32 
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atggcacccg 


t;. Olqcccag 


$ctcttctcc 


ggctccgtgg 


ceagggecac 


ggcgccac 






agcctgatca 


agctccacce 




ertcaaaoags 


gaeagetgex-. 


\s tas 


fcg 




ggceagfcega 


astcgatcgt 


gaagtegetg 


gegtggacca 


sgeegcccag 


<;aasgtg< 




ISO 


.attgKgaag.s 


agcegtggaa 


ctccaaggtg 


ctcq&cgccq 


ee&tc&cctt 


caccaagv 


st 


240 




acta«««§fc<5 


cgtgaacatc 


atcgfcggtgc 


ccgaggtegs 


cgaggags 




300 


aactcgafecg 


tcatctccaa 


ct««$«c«ea 


gaes«g«5<5ca 


tcgg«atcta 


c r.icjv" 


eg 


360 
-120 


etcaax-gaga 
atccggggcg 


tgtcgctcfct 


g*«ag*«t<; 
ctecaacacg 


attgtaf cce 


teggsggaga 


cggcacc.r 
;i tc< 


r.c 


C;30 


ggcacaceag 




ssccgtteg&c 




aegeggaggc 














ii5£ 


tag&gtgcca 




ag 






aatcggaggc 






acefcegaaas 








Mcacaogct 


ccctaaacgc 


acaagaagag 


gtggsaaggt 










atggatgcta 


ogttcgacaa 


tctgacagtc 


tcctecgagc 


tcgaggccct 




tg 




aaaateeacg 


e«ai«ja«©ga 


cattgtcetc 


eacsgaggct 




attggtc;^ 






ctcg&ogtct 


acatcascgg 


caacstacfcc 




ccgcagacgg 




tt 




gccscccsas 


csggcfceaac 


afcgiacfcct 


ctttcggcag 
























1020 


at CCt CCC&C 


















agtggaacgc 


caaattgagc 


jj — 


H J 5 C i. 




t:c 






agatccae&t 


catctccgag 


tccgtctccs 


gacttaacfec 


cgt&aa«< 


ac 


; 200 






cgg&acaacstx 


gcagsagcac 


eggsetgegt 


caacgett 




i 2 SO 






taagaegaag 


tetctgggas 


gacgccgtgg 




ag 


1 320 


aga&cegccg 


assg&sgtgg 


cgtctggtgt 


gfcfcgts&aga 


gtsagggega 


ctgggrcf 


a< 


1 3 SO 




cjsaatgttggg 


attca*«t# 


ggatt.caagt 


ettscasgtfl 


caacaaat 


9* 


.•440 








tfcttattttc 




cacattcc 


ct 


SO 


aaagagaaag cgtt ta-i0;:ag 


ecgettttge 


ga.tttggt.ee 


S.tcactttgg 

tatggtatct 


taacacta 


tt 




j sat 


atctcccctt 


taataatatt 




taagtcci 


afc 


120 


ggateaaegg 


tataagggta 


aflgotflctcg asggcjatttt 


tttttcaafct 


cta«atv< 


tt 


2fl0 


gegtttgtta 




rggatttttc 


ggaaagatgg 


catgsaeaat 


tgaflflcgi. 


ca 


3 20 






atagacgacc 


tgaattctigs 


mmgttt&t 


ccgattc? 


ac 




t i s 




caggtaagaa 




gaaaaggaa.c 


gacitggu 


gc 




agaaeatcae 


a&eeaggait 


ac-aactttat 




gcttatatta 


Cv"sogct 








gtgggcKcas 


tt«t«»ctfct 


taafcgactae 


ctvtatcast 


cagaaa.ai 






gctfcsettcg 


ctaaegsaaa 




ettctatgee 


ctcaaagtisx 


t.c.tcgagt 




600 


gcititg&fcg 




taeafctatat 


etatgtgggl 


gcaatagcaa 










S&t&caceet 


tgcaacaggc 


tafcgstcgcg 


















'.gggecac.^^ 








tgafcgcacct 


catacflasatrt. 


ttaac.aagtg 


ggtaaOccgt 




tgggat.T.; 










taacgagc.tfc 


tgccgt&ttc 


tcattfegfcsg 








tgacatccaa 


Ksaegagtgt 


i 1 t • . ~ 










aacgtasatt 


sctaacfcgtt: 


ttagtsgata 


r 3 j<3 a ; ; 










cgg&atcggt 


gctgcsssta* 


atstttgcat 




v.* - t. ! 






; ■ 40 


or>:gggt.g?a 


sagqg 3 - 














ggagttfc" fcg 


act^eggicaa 


tggtaageefe 












ta-^gaaga* 


q»m$mq&c 


atggcatgaa 


ettgaaatgt 


cgatctagtt; 


attagatis 







wo 













5 


ctatgaaagt 


caatcetttt 




gfcasatatgt 








aagfcaessta 


safcg«gttac 


asgtasttta 


s&tttaagtt 




aaact^sotg 


144 a 
















actgte&gaa 






e&tcactaag 


tt'jvHa^"" 


- -s - < u -tt 




ceacagttot 


caa«t«ttc& 


fctgtwtttt 


eacacafcttt 








aasttgaaaa 


gsaaatasaa 


ataaaaaaag 


gsaggagaag 


actaogtatt 




16S0 


tgttt-e-SMa 


aiaaaaggat 


aaaaaggtta 


aggatactg-s 


CtaaaatgSt 


: ?t ..3 jti 




aasttgaafca 




stggtatagg 


ttctat&gta 


■ -t\ V' 




1000 












gisggagtagt 


I860 


tcafccagcsg 














cctfct&caaa 


atgtttatat 


%a<:t«&aaaa 


ceatggactc 








gttgaatfccs* 


taactcatfcfc 


acat^agtea 


fcaeeeegagg 


tgaaegtsat 




2048 


gatgtg^cag 


aag&aatttc 


ecagstattte 


aaatsfceett 


tggagaatga 


tacea«c'cga 


2100 


octoatatac 


tttatactgg 


teexgaaeaa 


gafcategtaa 


acagaao&ga 


ct.tatt.g9tg 


2I€S 


acafct.gggsg 


gtgatgggae 


tattttacae 


ggegtatcas 




tacgeaagtt 


2220 


eetecggttt 




tctgsctcact 


qtgggsjfcfcte 






2 2 2 C 


gageataasa 


sggtctfcfcca 


ggaagtaatcc 










cggetagsat 


gfcc«tti;<jaa 


aaasaaggat 


age«*«feea* 




ecatgetsitg 


2400 


a«fc9*«afc*& 


fccttaeatag 


gssfia&ttee 
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